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1
BEARING RACE INSTALLER/REMOVER

RELATED APPLICATIONS

This application, U.S. patent application Ser. No. 15/488,
149 filed Apr. 14, 2017, claims benefit of U.S. Provisional

Application Ser. No. 62/323,076 filed Apr. 15, 2016, the
contents of which are incorporated herein by reference.

TECHNICAL FIELD

This disclosure relates to the field of tools for the insertion
and/or removal of a bearing race, ring, bushing, or other
device press-fit into a recess.

BACKGROUND

A first part may need to be connected to a second part to
form a larger mechanical system. One method of connecting
the first part to the second part 1s to use an interference fit
(also referred to as a press {it or friction fit). To form an
interference fit, the first and second parts are forced together
such that friction 1nhibits removal of the two parts from each
other. As one example, an interference or press {it 1s com-
monly used to secure a bearing race to a wheel. In particular,
the wheel defines an annular bearing race recess and the
bearing race housing 1s cylindrical. The bearing race 1s
inserted 1nto the bearing race recess such that Iriction
between the bearing race and the wheel secures the bearing
race housing relative to the wheel.

The present mvention 1s of particular significance when
used to 1nsert a bearing race into and remove a bearing race
from the bearing race recess defined by a wheel, and that
example of the present invention will be described herein 1n
detaul.

The bearing race housing 1s typically sized and dimen-
sioned relative to the bearing race recess such that the
application of force on the bearing race housing 1s diflicult,
especially when removing the bearing race from the wheel.
The wheel and/or the bearing race may easily be damaged
when 1nstalling and removing the bearing race.

The need exists for improved bearing race installer/
removers that minimize the likelihood of damage during
insertion and/or removal of the bearing race from the wheel.

SUMMARY

The present mmvention may be embodied as a puller/
installer comprising a draw plate, a split rning, a cap plate,
and at least one draw member. The draw plate defines a draw
plate cam surface. The split ring defines at least one split
plate cam surface and 1s arranged such that the at least one
split plate cam surface 1s 1n contact with the draw plate cam
surface. The at least one draw member 1s arranged to draw
the cap plate and the draw plate towards each other such that
the draw plate cam surface engages the at least one split
plate cam surface to deform the split ring to alter an effective
diameter of the bearing race puller/installer.

The present mvention may also be embodied as a tool
assembly for installing a bearing race into and/or removing
the bearing race from a wheel, the tool assembly comprising,
a draw plate, a split ring, a cap plate, and at least one draw
member. The draw plate defines a draw plate cam surface.
The split ring defines at least one split plate cam surface and
1s arranged such that the at least one split plate cam surface
1s 1n contact with the draw plate cam surface. The at least
one draw member 1s arranged to draw the cap plate and the
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draw plate towards each other such that the draw plate cam
surface engages the at least one split plate cam surface to
deform the split ring to alter an eflective diameter of the
bearing race puller/installer. The split ring 1s sized and
dimensioned to engage a portion of the bearing race when
the split ring 1s deformed.

The present may also be embodied as a method of
installing a bearing race into and/or removing the bearing
race from a wheel comprising the following steps. A draw
plate defining a draw plate cam surface 1s provided. A split
ring defining at least one split plate cam surface 1s provided.
The split ring 1s arranged such that the at least one split plate
cam surface 1s 1n contact with the draw plate cam surface. A
cap plate 1s provided. At least one draw member 1s arranged
to draw the cap plate and the draw plate towards each other
such that the draw plate cam surface engages the at least one
split plate cam surface to deform the split rning to alter an
cllective diameter of the bearing race puller/installer such
that the split ing engages a portion of the bearing race when
the split ring 1s deformed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a first example bearing
race installer/remover of the present invention;

FIG. 2 1s a side elevation, partly exploded view of the first
example bearing race remover/installer;

FIG. 3 1s a side elevation, partly exploded view of a
portion of the first example bearing race remover/installer;

FIG. 4 1s a side elevation, partial section view showing a
first step of a method of using the first example bearing race
remover/installer to remove a bearing race;

FIG. 5 1s a side elevation, partial section view showing a
second step of the method of using the first example bearing
race remover/istaller to remove a bearing race;

FIG. 6 1s a top plan, partial section view showing the
second step of the method of using the first example bearing
race remover/installer to remove a bearing race;

FIG. 7 1s a side elevation, partial section view showing a
third step of the method of using the first example bearing
race remover/installer to remove a bearing race;

FIG. 8 1s a top plan, partial section view showing the third
step of the method of using the first example bearing race
remover/installer to remove a bearing race;

FIG. 9 15 a side elevation, partial section view showing a
fourth step of the method of using the first example bearing
race remover/installer to remove a bearing race;

FIG. 10 1s a top plan view of a draw plate of the gripping
assembly of the first example bearing race remover/installer;

FIG. 11 1s a side elevation view of the draw plate of the
gripping assembly of the first example bearing race remover/
installer:

FIG. 12 1s a top plan view of a split ring of the gripping
assembly of the first example bearing race remover/installer;

FIG. 13 15 a side elevation section view of the split ring
of the gripping assembly of the first example bearing race
remover/installer:;

FIG. 14 1s a bottom plan view of the split ring of the
gripping assembly of the first example bearing race remover/
installer:;

FIG. 15 1s a top plan view of a cap plate of a gripping
assembly of the first example bearing race remover/installer;

FIG. 16 1s a side elevation view of the cap plate of the
gripping assembly of the first example bearing race remover/
installer:
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FIG. 17 1s a side elevation, partial section view of the
gripping assembly of the first example bearing race remover/
installer 1n a retracted configuration;

FIG. 18 15 a section view taken along lines 18-18 in FIG.
17;

FIG. 19 15 a section view taken along lines 19-19 1n FIG.
17;

FIG. 20 1s a side elevation, partial section view of the
gripping assembly of the first example bearing race remover/
installer 1n an expanded configuration;

FIG. 21 1s a section view taken along lines 21-21 1n FIG.
20;

FI1G. 22 15 a section view taken along lines 22-22 1n FIG.
20;

FIG. 23 1s a section view showing an initial step of the
process ol using the first example bearing race remover/
installer to install a bearing race;

FIG. 24 15 a section view showing the completion of the
process of using the first example bearing race remover/
installer to install a bearing race;

FIG. 25 1s a side elevation, partly exploded view of a
portion of the second example bearing race remover/in-
staller;

FIG. 25A 15 a top plan view of a split ring of the gripping
assembly of the second example bearing race remover/
installer:

FIG. 26 15 a side elevation, partial section view showing
a first step of a method of using the second example bearing
race remover/installer to remove a bearing race;

FIG. 27 1s a side elevation, partial section view showing
a second step of the method of using the second example
bearing race remover/installer to remove a bearing race;

FIG. 28 15 a side elevation, partial section view showing
a third step of the method of using the second example
bearing race remover/installer to remove a bearing race; and

FIG. 29 15 a side elevation, partial section view showing
the second example bearing race remover/installer being
used to install a bearing race.

DETAILED DESCRIPTION

Referring mitially to FIGS. 1-3 of the drawing, depicted
therein 1s a first example bearing race staller/remover
(bearing tool) 20 constructed in accordance with, and
embodying, the principles of the present invention. As
shown 1n FIGS. 4-9, the first example bearing tool 20 1s used
with a drive system 22 to remove a bearing race 24 from a
wheel 26. FIGS. 1-3 illustrate that the first example bearing,
tool 20 comprises an anchor 30, a rod 32, and a grip
assembly 34. FIGS. 23 and 24 show that the first example
bearing tool 20 further comprises one or more insertion caps
36 si1zed and dimensioned to facilitate insertion of a bearing
race such as the bearing race 24 into a wheel such as the
wheel 26.

The drive system 22, bearing race 24, and wheel 26 are or
may be conventional and will be described herein only to the
extent necessary for a complete understanding of the present
invention. FIGS. 4-9 illustrate the example wheel 26 defines
an example hub 40 defining first, second, third, and fourth
hub inner surfaces 42, 44, 46, and 48 and first, second, and
third hub radial surfaces 50, 52, and 54. The example hub 40
turther defines a hub main opening 60, a hub inner opening
62, and a bearing race recess 64. The example bearing race
24 defines a bearing race outer surface 70, a bearing race
iner surface 72, a bearing race first end surface 74, and a
bearing race second end surface 76. The example bearing
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race 24 further defines a bearing race opening 80 and first
and second bearing race edges 82 and 84.

The bearing race 24 1s press {it into the bearing race recess
64 during normal use of the wheel 26. When fully press fit
into the bearing race recess 64, the bearing race first end
surface 74 1s aligned with the hub first radial surface 50 and
the bearing race second end surface 76 1s 1n contact with the
bearing race second radial surface 52.

To remove bearing race 24 from the hub 40, the grip
assembly 34 1n 1ts retracted configuration is passed through
the hub main opening 60, the hub inner opening 62, and the
bearing race opening 80 as shown in FIG. 4. FIG. 6
illustrates that an eflective diameter of the grip assembly 34
in the retracted configuration 1s less than a minimum diam-
eter of the bearing race opening 80 as defined by the second
bearing race edge 84 such that an annular gap 90 1s arranged
between the grip assembly 34 and the second bearing race
edge 84. This annular gap 90 allows the grip assembly 34 1n
the retracted configuration to be passed through the bearing
race opening 80 until at least a portion of the grip assembly
34 1s beyond the second bearing race edge 84 as shown 1n
FIG. 5. At this point, the rod extends from the grip assembly
34 through the hub main opening 60.

As shown 1n FIGS. 7 and 8, the grip assembly 34 i1s next
placed 1nto an expanded configuration 1n which the effective
diameter of the grip assembly 34 1s larger than the minimum
diameter of the bearing race opening 80 as defined by the
second bearing race edge 84. At this point, the effective
diameter of the grip assembly 34 eflectively overlaps the
bearing race second end surface 76 1n an annular overlap
region 92 illustrated in FIG. 8.

The anchor 30 i1s then arranged as shown in FIG. 7 to
engage the hub 40 and thereby support the rod 32 and grip
assembly 34 along a center axis A defined by the hub 40. The
drive system 22 1s also arranged to be supported by the
anchor 30 such that the drive system 22 may exert a pulling
force on the rod 32, placing the rod 32 1n tension and, with
suflicient pulling force, causing the grip assembly 34 to
force the bearing race 24 out of the bearing race recess 64
as shown i FIG. 9. Further displacement of the grip
assembly 34 completely removes the bearing race 24 from
the hub 40 through the hub main opening 60.

By arranging the anchor 30 against the opposite end of the
hub 40, reversing the direction of the rod 32, and providing
an appropriately sized insertion cap 36, the first example
bearing tool 20 may be used to force the bearing race 24 nto
the bearing race recess 64. As shown m FIGS. 23 and 24,
bearing tool 20 1s reversed with respect to the center axis A
and with the insertion cap 36 engaging the bearing race inner
surface 72 and first end surface 74 and operated to drive the
bearing race 24 into place relative to the wheel 26.

With the foregoing general understanding of the construc-
tion and operation of the bearing tool 20 1n mind, the details
of the first example bearing tool 20 will now be described 1n
further detail.

Referring mitially to FIGS. 1 and 3, the example anchor
30 will first be described. The example anchor 30 comprises
an anchor housing 120 and a plurality of anchor arms 122.
A rod opening 124 1s formed 1n the anchor housing 120. An
arm gap 126 1s formed between each of the anchor arms 122.

The example rod 32 defines a proximal end 130 and a
distal end 132. The example proximal end 130 1s threaded to
allow the proximal end 130 to be secured to the grip
assembly 34 as will be described in further detail below. The
example distal end 132 of the rod 32 1s similarly threaded to
allow the rod to be connected to the drive system 22 such
that the drive system 22 may apply an appropriate pulling
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force on the rod 32. The rod 32 1s sized, dimensioned, and
made of material capable of effectively transferring the
pulling force generated by the drive system 22 to the grip
assembly 34. The example rod 32 1s made of steel.

FIG. 3 illustrates that the example grip assembly 34
comprises a draw plate 140, a split ring 142, a cap plate 144,
and at least one draw bolt 146. The example grip assembly
34 comprises two of the draw bolts 146.

As shown 1n FIGS. 3, 10, and 11, the example draw plate
140 comprises a draw plate perimeter portion 150 and a
draw plate cam portion 152. The draw plate cam portion 152
defines a draw plate cam surface 154, and the draw plate
perimeter portion 150 defines a draw plate stop surface 156.
At least one threaded hole 158 1s formed in the draw plate
140. The example draw plate 140 defines two of the threaded
holes 158, one for each of the draw bolts 146 as will be
described 1n further detail below. The example draw plate
140 turther defines a threaded central hole 1404 that engages
the threaded proximal end 130 of the rod 32 to allow the rod
32 to be detachably attached to the example draw plate 140.
The example draw plate 140 1s generally symmetrical about
an axis ol rotation, and the proximal end 130 of the rod 32
1s rigidly connected to the draw plate 140 such that the
central hole 140q and the axis of rotation are aligned with a
longitudinal axis B of the rod 32. The draw plate cam surface
154 1s frustoconical in shape and defines a first diameter DP1
and a second diameter DP2 adjacent to the draw plate stop
surface 156, where the second diameter DP2 1s larger than
the first diameter DP1.

The example split ring 142 will now be described in
turther detail with reference to FIGS. 3 and 12-14. The
example split ring 142 defines a ring first surface 160, a ring
second surface 162, a ring perimeter surface 164, and at least
one ring cam surface 166. The example split ring 142 defines
a split ring main opening 168 extending between the ring
first surface 160 and the ring second surface 162. The at least
one ring cam surface 166 at least partly faces the split ring
main opening 168. The example split ring 142 further
defines a ring gap 170 arranged between first and second gap
surfaces 172 and 174. The example split ring 142 1s a
substantially flat disc made of spring steel that 1s capable of
deforming such that an effective diameter of the ring perim-
eter surface 164 can be altered as will be described in further
detail below. In the example split ring 142, a ring cam
surface 166 1s formed on each of a plurality of ring projec-
tions 176 formed between ring notches 178 such that a
plurality of the ring cam surfaces 166 are employed. The
example ring notches 178 reduce matenal at predetermined
locations to facilitate deformation of the spring steel forming
the split ring 142. Except for the ring gap 170, the example
split ring 142 1s substantially symmetrical about an axis of
rotation. When the split ring 142 1s 1n its un-deformed
configuration, the split ring cam surfaces 166 follow a
frustoconical shape defining a first diameter SR1 adjacent
the split ring first surface 160 and a second diameter SR2
adjacent to the split ring second surface 162, where the
second diameter SR2 1s larger than the first diameter SR1.

FIGS. 3, 15, and 16 illustrate that the example cap plate
144 defines a cap plate first surface 180 and a cap plate
second surface 182. A cap plate center hole 184 and at least
one cap plate through hole 186 are formed 1n the example
cap plate 144. The example cap plate 144 1s substantially
symmetrical about an axis of rotation. The example center
cap plate through hole 184 1s centered on the axis of rotation
and 1s sized and dimensioned to recerve the rod 32 as will be
described 1n further detail below. The example cap plate 144
defines two of the cap through holes 186, one for each of the
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draw bolts 146 as will be described 1n further detail below.
The threaded holes 158 of the example draw plate 140 are
arranged to align with the cap through holes 186 during use
of the first example bearing tool 20.

The draw bolts 146 are or may be conventional and
comprise a bolt head 190 and a threaded shaft 192. The shaft
diameter and thread pitch are configured to allow the draw
bolts 146 to be threadingly received by the threaded holes
158 1n the draw plate 140.

The example grip assembly 34 is prepared for use by
assembling the draw plate 140, split ring 142, cap plate 144,
and draw bolts 146 as shown 1n FIG. 17. With the proximal
end 130 of the rod 32 secured to the draw plate 140, the draw
plate 140 1s arranged such that the rod 32 1s within the split
ring main opening 168 and the split ring cam surfaces 166
face the draw plate cam surface 154. With the split ring 142
in an un-deformed configuration, the split ring 142 1s dis-
placed so that the split ring cam surfaces 166 engage the
draw plate cam surface 154. The split ring second diameter
SR2 1s less than the draw plate second diameter DP2 and
greater than the draw plate first diameter DP1 so the split
ring cam surfaces 166 only partly overlap the draw plate cam
surface 154 when the spilt ring 142 1s not deformed (FIG.
17).

The cap plate 144 1s then arranged such that the rod 32
extends through the cap plate center hole 184 and the cap
plate second surface 182 1s in contact with the split ring first
surface 160. The cap plate 144 1s then rotated such that the
cap plate through holes 186 are aligned with the draw plate
threaded holes 158. The threaded shafts 192 of the draw
bolts 146 are then iserted through the cap plate through
holes 186 and threaded into the draw plate threaded holes
158 until the bolt heads 190 engage the cap plate first surface
180.

When mitially prepared for use as shown in FIG. 17, the
draw bolts 146 are tightened sufliciently to prevent the draw
plate cam surface 154 from exerting an outward force on the
split ring cam surfaces 166 and deforming the split ring 142.
When the split ring 142 1s un-deformed, the ring gap 170
defines a first gap dimension G1, and split ring perimeter
surface 164 defines a first split ring effective diameter D1 as
shown 1n FIGS. 18 and 19. The first eflective diameter D1
1s substantially equal to the diameter of the split ring
perimeter surface 164 when the split nng 142 1s un-de-
formed. The example grip assembly 34 1s in the retracted
configuration when the split ring 142 1s un-deformed as
shown i FIGS. 17-19.

With the example grip assembly 34 prepared for use as
described above, the example grip assembly 34 is then
connected to the drnive system 22 as follows. The example
drive system 22 defines a housing 220 and an actuator
assembly 222. The actuator assembly 222 comprises an
actuator cylinder 230 and an actuator shait 232. The actuator
cylinder 230 and shaft 232 are supported by the housing 220.
The actuator cylinder 230 and shait 232 further define an
actuator passageway 234. As shown in FIGS. 7 and 9, the
drive system 22 1s arranged such that the rod extends
through the actuator passageway 234. A drive plate 240 1s
placed over the distal end 132 of the rod 32, and a drive nut
242 1s threaded onto the rod distal end 132 such that
movement of the shaft 232 relative to the housing 220 1s
transmitted to the rod distal end 132 through the drive plate
240 and drive nut 242. As shown by a comparison of FIGS.
7 and 9, operation of the drive system 22 causes the drive
shaft 232 to extend out of the housing 220, and the housing
220 1s supported such that the rod 32 1s displaced along the
center axis A.
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Further rotation of the draw bolts 146 pulls the draw plate
140 and the cap plate 144 towards each other. As the draw
plate 140 and the cap plate 144 move towards each other, the
draw plate cam surface 154 acts on the split ring cam
surfaces 166 to deform the split ring 142. As the split ring
142 deforms, the ring gap 170 and the effective diameter of
the split ring 142 as defined by the split ring perimeter
surface 164 increases. When the split rning second surface
162 engages the draw plate stop surface 156 as shown 1n
FIG. 20, the ring gap 170 defines a second gap dimension
(G2, and the split ring perimeter surface 164 defines a second
split ring eflective diameter D2 as shown i FIGS. 21 and
22. The example grip assembly 34 i1s in the expanded
configuration when the split ring 142 1s deformed as shown
in FIGS. 20-22.

At this point, operation of the actuator assembly 222
displaces the rod 32, the grip assembly 34, and thus the
bearing race 24 such that the bearing race 24 i1s removed
from the wheel 26 as shown 1n FIG. 9.

FIG. 23 shows that the example msertion cap 36 defines
a leading surface 320, a trailing surface 322, an annular
surface 324, an inner surface 326, and a drive surface 328.
A threaded center hole 330 i1s formed along the axis of
symmetry of the insertion cap 36. The example annular
surface 324 defines a larger diameter than that of the leading
surface 320 such that the dnive surface 328 1s formed
between the annular surface 324 and the frustoconical
surface 326 at an angle orthogonal to the axis of symmetry
of the msertion cap 36.

Typically, a plurality of the insertion caps 36 will be
provided each of a different size and shape to match a
particular size and configuration of bearing race. In particu-
lar, as shown 1n FIGS. 23 and 24, the example insertion cap
36 depicted therein 1s sized and configured such that the
insertion plate mner surface 326 engages the bearing race
inner surface 72 and the insertion plate drive surface 328
engages the bearing race first end surface 74.

In use, the sertion cap 36 1s detachably attached to the
proximal end 130 of the rod 32 by threading the proximal
end 130 1nto the center hole 330. When arranged as shown
in FIG. 23 (reversed from FIGS. 7 and 9), operation of the
actuator assembly 222 drives the bearing race 24 along the
center axis A mto proper position relative to the wheel 26 as
shown 1n FIG. 24.

The example drive system 22 may be hydraulically pow-
ered by a pump system or manual jack system or may use a
screw jack or other means for displacing a shait relative to
a housing.

Referring now to FIGS. 25-28 of the drawing, depicted
therein 1s a second example bearing race installer/remover
(bearing tool) 420 constructed in accordance with, and
embodying, the principles of the present invention. As
shown 1n FIGS. 26-28, the example bearing tool 420 may be
used without a drive system or anchor to remove the bearing,
race 24 from the wheel 26. The second example bearing tool
420 includes a grip assembly 430 similar to the grip assem-
bly 34 described above.

In particular, FIGS. 25 and 26 illustrate that the example
orip assembly 430 comprises a draw plate 440, a split ring
442, a cap plate 444, and at least one draw bolt 446. The
example grip assembly 430 comprises two of the draw bolts
446.

As shown in FIG. 25, the example draw plate 440
comprises a draw plate perimeter portion 450 and a draw
plate cam portion 452. The draw plate cam portion 4352
defines a draw plate cam surface 454, and the draw plate
perimeter portion 450 defines a draw plate stop surface 456.
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At least one threaded hole 458 1s formed 1n the draw plate
440. The example draw plate 440 defines two of the threaded
holes 458, one for each of the draw bolts 446 as will be
described 1n further detail below. The example draw plate
440 1s generally symmetrical about an axis of rotation. The
draw plate cam surface 4354 1s frustoconical in shape and
defines a first diameter DP1 and a second diameter DP2
adjacent to the draw plate stop surface 456, where the
second diameter DP2 1s larger than the first diameter DP1.

The example split ning 442 will now be described 1n
further detail with reference to FIGS. 25 and 235a. The
example split ring 442 defines a ring first surface 460, a ring
second surface 462, a ring perimeter surface 464, and at least
one ring cam surface 466. The example split ring 442 defines
a split ring main opeming 468 extending between the ring
first surface 460 and the ring second surface 462. The at least
one ring cam surface 466 at least partly faces the split ring
main opening 468. The example split ring 442 further
defines a ring gap 470 arranged between first and second gap
surtaces 472 and 474.

The example split ring 442 1s a substantially flat disc made
of spring steel that 1s capable of deforming such that an
cllective diameter of the ring perimeter surface 464 can be
altered as will be described 1in further detail below. The
example split ring 442 1s further configured such that the
example ring perimeter surface 464 defines a {first portion
464a, a second portion 4645, and a third portion 464c¢. In the
example split ring 442, the second portion 4645 1s angled
with respect the longitudinal axis of the grip assembly 430
and defines a notch 464d. In particular, the example first
portion 464a of the ring perimeter surface 464 extends at an
angle of less than 90° relative to the longitudinal axis of the
orip assembly 430, and the example second portion 4645 1s
substantially perpendicular to the longitudinal axis of the
orip assembly 430.

In the example split ring 442, a ring cam surface 466 1s
formed on each of a plurality of ring projections 476 formed
between ring notches 478 such that a plurality of the ring
cam surfaces 466 are employed. The example ring notches
4’78 reduce material at predetermined locations to facilitate
deformation of the spring steel forming the split ring 442.
Except for the ring gap 470, the example split ring 442 1s
substantially symmetrical about an axis of rotation. When
the split nng 442 1s 1n 1ts un-deformed configuration, the
split ring cam surfaces 466 follow a frustoconical shape
defining a first diameter SR1 adjacent the split ring {first
surface 460 and a second diameter SR2 adjacent to the split
ring second surface 462, where the second diameter SR2 1s
larger than the first diameter SR1.

FIG. 25 1llustrates that the example cap plate 444 defines
a cap plate first surface 480 and a cap plate second surface
482. A cap plate center hole 484 and at least one cap plate
through hole 486 are formed in the example cap plate 444.
The example cap plate 444 1s substantially symmetrical
about an axis of rotation. The example center cap plate
through hole 484 1s centered on the axis of rotation. The
example cap plate 444 defines two of the cap through holes
486, one for each of the draw bolts 446 as will be described
in further detail below. The threaded holes 458 of the
example draw plate 440 are arranged to align with the cap
through holes 486 during use of the second example bearing
tool 420.

The draw bolts 446 are or may be conventional and
comprise a bolt head 490 and a threaded shaft 492. The shaft
diameter and thread pitch are configured to allow the draw
bolts 446 to be threadingly received by the threaded holes
4358 in the draw plate 440.
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The example grip assembly 430 1s prepared for use by
assembling the draw plate 440, split ring 442, cap plate 444,
and draw bolts 446 as shown 1n FI1G. 26. With the split ring
442 1n an un-deformed configuration, the split ring 442 is
displaced so that the split ring cam surfaces 466 engage the
draw plate cam surface 454. The split ring second diameter
SR2 i1s less than the draw plate second diameter DP2 and
greater than the draw plate first diameter DP1 so the split
ring cam surfaces 466 only partly overlap the draw plate cam
surface 454 when the spilt ring 442 is not deformed (FIG.
26).

The cap plate 444 1s then arranged such that the cap plate
second surface 482 i1s in contact with the split ring first
surface 460. The cap plate 444 1s then rotated such that the
cap plate through holes 486 are aligned with the draw plate
threaded holes 458. The threaded shaits 492 of the draw
bolts 446 are then inserted through the cap plate through
holes 486 and threaded into the draw plate threaded holes
458 until the bolt heads 490 engage the cap plate first surface
480.

When mitially prepared for use as shown in FIG. 26, the
draw bolts 446 are tightened suiliciently to prevent the draw
plate cam surface 454 from exerting an outward force on the
split ring cam surfaces 466 and deforming the split ring 442.
When the split ring 442 1s un-deformed, the ring gap 470
defines a first gap dimension and split ring perimeter surface
464 defines a first split ring eflective diameter as shown by
a comparison of FIGS. 25A and 26 with FIG. 27. The first
cllective diameter 1s substantially equal to the diameter of
the split nng perimeter surface 464 when the split ring 442
1s un-deformed. The example grip assembly 430 1s 1n the
retracted configuration when the split ring 442 1s un-de-
formed.

With the example grip assembly 430 prepared for use as
described above, further rotation of the draw bolts 446 pulls
the draw plate 440 and the cap plate 444 towards each other.
As the draw plate 440 and the cap plate 444 move towards
cach other, the draw plate cam surface 454 acts on the split
ring cam surfaces 466 to deform the split ring 442. As the
split ring 442 deforms, the ring gap 470 and the effective
diameter of the split ring 442 as defined by the split ring
perimeter surface 464 increases. When the split ring second
surface 462 engages the draw plate stop surface 456 as
shown 1n FIGS. 27-29, the ring gap 470 defines a second gap
dimension, and the split ring perimeter surface 464 defines
a second split ring effective diameter as shown i FIGS.
27-29. The example grip assembly 430 1s in the expanded
configuration when the split ring 442 is deformed as shown
in FIGS. 27-29.

The example split ring perimeter surface 464 1s config-
ured to catch the bearing race edge 84 when the split ring
442 1s expanded. In particular, the notch 4644 defined by the
split ring perimeter surface 464 1s sized and dimensioned to
receive the bearing race edge 84.

At this point, the example grip assembly 430 1s displaced
as shown by arrows 1n FIG. 27 to displace the bearing race
24 relative to the wheel 26 such that the bearing race 24 1s
removed from the wheel 26 as shown in FIG. 28. More
specifically, the grip assembly 430 may be driven by a press
or pounded using a hammer while the wheel 26 1s supported
such that the bearing race 24 1s displaced relative to the
wheel 26. If a hammer 1s used, a sacrificial intermediate
member (not shown) such as a block of soft steel or wood
may be used transier the hammer blows to the grip assembly
430.

FIG. 29 illustrates that the example grip assembly 430
may also be displaced as shown by arrows 1 FIG. 29 to
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displace the bearing race 24 relative to the wheel 26 such
that the bearing race 24 1s installed into the wheel 26. More
specifically, the grip assembly 430 may be driven by a press
or pounded using a hammer to displace the bearing race 24
relative to the wheel 26. Again, 1 a hammer 1s used, a
sacrificial mntermediate member (not shown) such as a block
ol soft steel or wood may be used transfer the hammer blows
to the grip assembly 430.

What 1s claimed 1s:

1. A puller or installer tool for a bearing race comprising;:

a draw plate defining a draw plate cam surface, a draw

plate threaded central hole, and at least one threaded
draw plate bolt hole;

a split ring defining at least one split plate cam surface, a

split ring central opening, and a ring gap;

a cap plate defining a cap plate center hole and at least one

cap plate bolt through hole;

at least one bolt member adapted to extend through the at

least one cap plate bolt through hole and to engage the
at least one threaded draw plate bolt hole; and

at least one rod defining a threaded end adapted to engage

the draw plate threaded central hole; wherein

with the split ring arranged between the draw plate and the

cap plate, the at least one bolt member 1s arranged to
extend through the at least one cap plate bolt through
hole, to extend through the split ring central opening,
and to engage the at least one threaded draw plate bolt
hole;

the at least one rod 1s arranged to extend through the cap

plate center hole and the split ring central opening such

that

the threaded end of the at least one rod engages the
draw plate threaded central hole, and

the split ring 1s arranged such that the at least one split
plate cam surface i1s 1n contact with the draw plate
cam surface:

rotation of the at least one bolt member displaces the draw

plate relative to the cap plate such that the draw plate
cam surface engages the at least one split plate cam
surface to deform the split ring to alter an effective
diameter of the puller or installer tool by altering
dimensions of the ring gap such that the split ring
engages the bearing race; and

displacement of the rod displaces the split ring to displace

the bearing race.

2. The puller or installer tool as recited 1n claim 1, 1n
which the split ring defines a surface configured to engage
a portion of the bearing race.

3. The puller or installer tool as recited 1n claim 1, 1n
which the split ring defines a notch configured to engage a
portion of the bearing race.

4. The puller or 1nstaller tool as recited in claim 1, further
comprising;

an anchor; wherein

the rod 1s supported for movement relative to the anchor;

and

displacement of the rod relative to the anchor displaces

the draw plate relative to the anchor.

5. The puller or 1nstaller tool as recited in claim 1, further
comprising;

an anchor, where the rod i1s supported for movement

relative to the anchor;

and

a drive system for displacing the rod relative to the

anchor; wherein operation of the drive system displaces
the rod relative to the anchor to displace the draw plate
relative to the anchor.
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6. A tool assembly for installing a bearing race into or
removing the bearing race from a wheel, the tool assembly
comprising;
a draw plate defining a draw plate cam surface, a draw
plate threaded central hole, and at least one threaded
draw plate bolt hole;
a split ring defining at least one split plate cam surface, a
split ring central opening, and a ring gap;
a cap plate defining a cap plate center hole and at least one
cap plate bolt through hole;
at least one bolt member adapted to extend through the at
least one cap plate bolt through hole and to engage the
at least one threaded draw plate bolt hole; and
at least one rod defining a threaded end adapted to engage
the draw plate threaded central hole; wherein
with the split nng arranged between the draw plate and the
cap plate, the at least one bolt member 1s arranged to
extend through the at least one cap plate bolt through
hole, to extend through the split ring central opening,
and to engage the at least one threaded draw plate bolt
hole;
the at least one rod 1s arranged to extend through the cap
plate center hole and the split ring central opening such
that
the threaded end of the at least one rod engages the
draw plate threaded central hole, and

the split ring 1s arranged such that the at least one split
plate cam surface i1s 1n contact with the draw plate
cam surface;

rotation of the at least one bolt member displaces the draw
plate relative to the cap plate such that the draw plate
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cam surface engages the at least one split plate cam
surface to deform the split ning to alter an effective
diameter of the tool assembly by altering dimensions of
the rng gap;

the split ring 1s s1zed and dimensioned to engage a portion

of the bearing race when the split ring 1s deformed; and
displacement of the rod displaces the split ring to displace
the bearing race.

7. The tool assembly as recited in claim 6, 1n which the
split ring defines surface a surface configured to engage a
portion of the bearing race.

8. The tool assembly as recited in claim 6, 1n which the
split ring defines a notch configured to engage a portion of
the bearing race.

9. The tool assembly as recited i claim 6, turther com-
prising;:

an anchor adapted to engage the wheel;

the rod 1s supported for movement relative to the anchor;

wherein

displacement of the rod relative to the anchor displaces

the draw plate relative to the anchor.

10. The tool assembly as recited in claim 6, further
comprising;

an anchor adapted to engage the wheel, where the rod

supported for movement relative to the anchor; and

a drive system for displacing the rod relative to the

anchor; wherein

operation of the drive system displaces the rod relative to

the anchor to displace the draw plate relative to the
anchor.
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